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naturally succeed. I have seen slender, light-
weight girls manage the hardest wards quite as
well as those of large stature. As an aid towards
the development of such nurses at Danvers,
each ward is supplied with special report slips
to be used according to directions printed on
each slip ; viz., " When a patient escapes ; attempts
to escape; receives an injury, accidentally or
otherwise; has to be handled with force, or is
secluded; the attendant engaged in the affair,
or the one in charge of the patient at the time,
must send a written report to the medical
officer in charge of the ward in which the patient
belongs, who will countersign the same and for-
ward it to the office of the superintendent." At
a convenient time, the patients thus reported
are visited by the superintendent with the slip
in hand, when such personal investigation and
instructions as may seem necessary can be given.
Being in earnest is the solution of the non-
restraint question. The ruling authority over
and above the nursing staff must be in earnest;
and this signifies clear insight as to the evil and
its remedy; certainty as to what can be done
with the insane by virtue of patience, sympathy
and tact; with determination, watchfulness, faith
and enthusiasm.
POTT'S DISEASE. TREATMENT AT A LATE
STAGE. REMARKS ON THE PATHO-
LOGICAL ANATOMY.
BY E. W. TAYLOR, M.D., BOSTON,
From the Neurological Service, Long Island Hospital.
The following case derives its interest from the
facts that the disease developed in an adult,
following an attack of typhoid fever, that the
process in the spine progressed steadily to in-
volvement of the cord resulting in a practically
complete paraplegia, and that persistent treat-
ment produced a definite amelioration of the
condition, in spite of the serious damage to the
cord, as shown post-mortem:
P. McG., forty-five years old; Irish; by occupation
a teamster; was admitted to the Long Island Hospital,April 16, 1895. He had been in the Boston CityHospital the preceding summer with typhoid fever.About two weeks after his discharge he noticed a lump
about the middle of his back, which was not painful.Shortly after this he had difficulty in walking, and was
then treated at the Carney Hospital by Dr. J. E.Goldthwait. Under this treatment the lump decreased
considerably in size.
The history given at the Long Island Hospital was
as follows : He denied venereal infection, and in generalhad been well antecedent to the attack of typhoid fever
mentioned. He had remained in bed twelve weeks,
and for three weeks had been treated with a plasterjacket, after which he was able to do his work. About
two months before admission to the Long Island Hos-pital he had noticed weakness of the legs, although he
was still able to walk. At the time of entrance he was
unable to walk and complained of numbness of the
legs and cold sensations in the legs from the knees down.
He also had some difficulty in micturition, but no
incontinence. There was at no time any cerebraldisturbance.
Physical examination at this time showed the arms
uninvolved; passive movement in both hips slightlyhindered; stiffness and rigidity of both legs, particu-larly of the right; ankles rigid; active movementimpaired in all directions; no ataxia; feet in position
of marked plantar flexion; knee jerks on both sides
very much increased, with patella clonus ; ankle clonus
strongly indicated on both sides ; plantar on both sidesdefinite ; ' cremaster present, slight ; abdominal and
epigastric reflexes normal. Sensibility to pin prick
was at this time unimpaired; contact was also normal
and there was no loss of muscle sense in the toes.
From this time on the symptoms already notedincreased steadily in spite of such treatment as was
applied, the kyphosis varying in size, dependentlargely upon whether the patient attempted to sit up,
when it at once increased. The spastic rigidity of the
legs increased to practically complete paraplegia with
highly exaggerated reflexes, but without marked
objective disorder of sensibility. Sensations of numb-
ness in the legs were prominent; difficulty in micturi-
tion persisted, and he had at times painful sensationsin the epigastrium when he attempted to sit up. Con-
tractures of the feet became very marked, and slightbut definite disorders of sensibility came on in the legs ;
the prick of a pin could no longer be recognized as such.This condition remained fairly constant with occasional
temporary improvement, but on the whole there was a
steady increase in the signs of injury to the cord.
On July 20, 1898, he was discharged to the
Carney Hospital to be again under the care of
Dr. J. E. Goldthwait. During his stay there he
improved decidedly in spite of the development
of a genito-urinary tuberculosis. Dr. Goldthwait
has kindly written me as follows of the case, in
which he took a very personal interest:
" He was seen by me [Dr. Goldthwait] about nine
years ago, first at the Carney Hospital, then being about
forty-four years of age, with a sharp knuckle in the
spine, undoubtedly representing a beginning Pott's
disease. He was treated at that time but gradually
developed a paraplegia, for which in those days we
knew no other treatment than long quiet in bed. Theprinciple of hyperextension, which has been used so
much since, was not then instituted. Accordingly,
as it meant a long period of rest he went to Long
Island, and was seen by me two or three years after-
wards. At that time the paralysis had existed forfour years, and while there was naturally little ex-pected of treatment by hyperextension, in the light
of a few cases with marked improvement where theparalysis had existed for a shorter time, his removal to
the Carney Hospital was advised, a statement being
made at that time that he could be no worse and
might possibly be improved.
" At the time of the transfer there was absolute para-plegia, except that in one foot the toes could be moved
slightly, due apparently to some slight power in the
short flexors. On entering the hospital the spine was
hyperextended, this treatment being continued for
nearly two years. During the long period of paralysis
adhesions had formed in the knee, hip and ankle joints,
the feet being in a position of extreme dorsal extension.
These adhesions were broken under ether and tenotomy
of the tendo Achillis performed. In the first six
months decided improvement took place, and voluntary
contraction of practically all the muscles below the
waist became possible. There was, of course, muchless strength than normal, but the contraction of all
the muscles was definitely apparent, and there was
1 The Babinski phenomenon had not at that time been studied.
 The Boston Medical and Surgical Journal as published by 
The New England Journal of Medicine. Downloaded from nejm.org at NYU WASHINGTON SQUARE CAMPUS on June 26, 2016. 
 For personal use only. No other uses without permission. From the NEJM Archive. Copyright © 2010 Massachusetts Medical Society.
sufficient in the anterior thigh muscles so that horizon-
tal extension of the legs was possible. With thejacket it became possible for the patient to swinghimself out of bed, and with the aid of crutches tohitch along the ward. The improvement made him
distinctly less helpless, so that the hospital care wasless arduous. During the last year of his stay at the
hospital the improvement amounted to little. There
was, perhaps, a slight increase in the amount of strengthin the legs, but the change was almost imperceptible.
" If you remember, you saw him several times at theCarney Hospital during the first six months of his
treatment, and the case interested me exceedingly,
as it apparently represented one in which impulses'
were transmitted through a diseased cord after four
years of paralysis. Undoubtedly, a part of his im-
provement was due to the manipulation and the opera-
tion for the deformity of the feet, but it did not seemprobable to any of us, and I think that you shared the
same opinion, that all the improvement could be
explained in this way."
After staying two years at the Carney Hospital he
returned to the Long Island Hospital, Feb. 29, 1900,
with a decided improvement in all of his symptoms.Passive motion still remained limited in both hips and
knees, more marked on the right; he was able to
abduct and adduct the legs but had no flexion. He
had fairly good motion in toes and plantar flexion inboth feet. The knee jerks were very active, and there
was ankle clonus on both sides. Sensibility was essen-
tially normal to pain and temperature. The back was
straight, somewhat rigid, without kyphosis. A leatherjacket was continually worn, but it was with greatdifficulty that the patient could be induced to walk or
take exercises. He was able, however, to walk the
length of the ward with crutches, swinging his legs
somewhat from the hips, a very marked improvement
over his condition before going to the Carney Hospital.
From this time on up to Oct. 13, 1901, his condition
remained fairly good apart from excessive constipation
and disability resulting from the cord lesion. Oct. 31,
1901, he was seized with a sudden attack of abdominal
pain with vomiting. Examination showed tenderness
over the abdomen, but without distention or spasm.He improved, and on Dec. 6, complained of nothingbeyond persistent constipation. Recurrence of ab-dominal pain appeared with attacks of nausea, vom-iting, and a gradual failure in physical condition. (I
omit the details of his final illness, due to the exten-
sion of the tuberculous process, with its accompanying
effects.)
Feb. 15, 1902, the following note was made: "Last
night the patient was seized with a very severe attack
of nausea and vomiting. About this time the pain in
the abdomen became marked and was not benefited
either by irrigation or fomentations. Patient com-plained of feeling very weak ; pulse was rapid and weak.He was stimulated and given calomel in divideddoses by mouth. He passed a fairly comfortable
night. This morning he seemed much better, took afair amount of nourishment and retained it. His
condition remained the same throughout the day with
no signs of nausea, vomiting or pain until about 4.30
p.m. when he was found by the nurse to be in a state
of collapse. There was marked cyanosis and dyspnea ;pulse was rapid and weak, and he complained of
excruciating pain in his abdomen. Under vigorous
stimulation he rallied for a few hours, but quietly died
at 10.30 p.m."
Autopsy (02: 14, lxx.). By Dr. G. B. Magrath,Feb. 18, 1902. Sixty-four hours post-mortem.Anatomical diagnosis: Chronic adhesive pleuritis;
edema of the lungs; hypostatic congestion of the
lungs; amyloid infiltration of the spleen; focal necrosis
of the liver; chronic nephritis; tubercular pyelo-
nephritis; amyloid infiltration of the kidneys; dilata-
tion of the ureters; chronic cystitis; tuberculosis of the
prostate; tuberculosis of the epididymis; fistula of the
urethra; tuberculosis of the spine; tuberculosis of the
aortic lymph nodes.
Body: That of a man fifty-one years of age; length
168 cm.; well-developed; some atrophy of the muscles
of the thighs and legs; rigor mortis absent; post-
mortem lividity of dependent parts. Pupils equal,
.6 cm. in diameter. The outer aspect of the left
upper arm presents an elevated area about 2 cm.in diameter, the central part of which supports a
reddish crust. Marked plantar flexion of the toes of
both feet. The perineum at its middle point presents
an opening .5 cm. in diameter, the edges of which aregrayish-red, and which upon pressure yields thick,
greenish-yellow pus. Upon section, subcutaneous
fat 1 em. in thickness; muscles pale and fat, infiltrated.Vermiform appendix is retroperitoneal, directed up-
ward and backward behind the cecum. Mesenteric
lymph nodes normal.
Thorax: Height of diaphragm fourth interspace on
right side, fifth rib on left.
Pleural cavities: Both completely obliterated by old
fibrous adhesions of the pleurœ.
Pericardial cavity: Normal.
Heart: Wt. 305 gm.; upon section, myocardium
brown and somewhat flaccid. Wall of left ventricle
1.5; of right 0.2 cm. in thickness. Mitral valve 11,
aortic valve 5, pulmonary valve 8.3, tricuspid valve
12 cm. in circumference. Depth of left ventricle 9 cm.
Valves and cavities normal. Coronary arteries present
a very slight degree of sclerosis.
Lungs: Anterior borders meet in median line. The
left in its posterior two thirds is dark bluish-red and of
slightly increased consistence, upon section, very
frothy on pressure. The right lung presents similar
characteristics with the addition of a small puckered
scar at the apex. Both lungs are fairly crépitant
throughout.
Abdomen: Peritoneum normal; a dilated loop of the
sigmoid flexure occupies a position in front of the cavity
at the level of the umbilicus.
Spleen: Wt. 130 gm. ; consistence doughy; upon
section brick-red, the surface of section studded with
pale gray, transparent areas £ to 1 mm. in diameter,
which upon the application of iodine become ma-
hogany-brown.Stomach: Not remarkable.
Intestines: Several loops of the ileum lying in the
pelvis present considerable injection of the veins. The
colon contains numerous scybalœ.
Pancreas: Normal.
Liver: Wt. 1,650 gm. ; the anterior border 11.5 cm.
above the costal margin; the organ is twisted upon its
long axis; color brown-red. Upon section, markings
vague; cut surface slightly marbelled, presenting pale
brown areas 1 cm. in diameter, with a purple-brown
field. Iodine test negative.
Gall bladder: Normal.
Kidneys: Wt. of left 180 gm.; estimated wt. of
right 100 gm.; capsule slightly adherent. Left kidney
12 cm. in length, free surface considerably lobulated,
the lobules pale brown, the depressions red; upon
section, markings distinct, pyramids brown, cortex
pale yellow-brown; glomeruli visible as pale points
which upon the application of iodine become mahogany-
red; cortex uneven, 4-5 mm. in thickness; some of the
pyramids show small, irregular, cheesy areas. Rightkidney 7.5 cm. in length; the perinephric fat about
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the upper lobe presents an irregular cavity about 3 cm.in diameter, containing thick, greenish-yellow pus;
upon section, the apices of the pyramids present ero-
sions, in one instance extending to the cortex, and
resulting in a cavity containing a calcareous mass ; thepyramids in the vicinity of the erosions are somewhat
caseous; pelvis slightly dilated, its mucous membranein places reddened; general color gray-red; cortex
.4 cm. in thickness. The right ureter is dilated, 2.5 cm.in circumference; upon section, wall 3 mm. in thick-
ness, the inner surface smooth and red.Adrenal glands: Normal.
Bladder: Somewhat hypertrophied; upon section,
the mucous membrane presents numerous red, rough,irregular elevations ; capacity about 100 cc.Genitalia: Prostate normal in size; the prostatic
urethra at a point to the right of the veru montanum
presents a circular opening 5 mm. in diameter, con-
tinuous with the fistulous tract and communicating
with the sinus in the perineum. The prostate is 4 cm.
in breadth; upon section, presenting multiple larger
and smaller yellow areas, some of them slightly promi-
nent, others soft and purulent. The cavity of the
tunica vaginalis, both right and left, is completely
obliterated by old fibrous adhesions. The right
epididymis (head), upon section, presents a dry, caseous
area about 1 cm. in diameter. Vasa deferentia ap-parently normal. Vesiculœ seminales, upon section,
show some thickening of the walls; otherwise not
remarkable. The perineum, upon section, shows a
well-defined abscess cavity 2 cm. in diameter, con-
taining thick, green-yellow pus; this cavity is in
continuitv with the fistula above noted.
Aorta: Upon section, shows moderate arteriosclerosis
with slight calcification; the thoracic portion lies 3 cm.
to the left of the median line. Aortic lymph nodes
3x2 cm.; upon section showing multiple yellow areas,
some of which arc purulent, 1-3 mm. in diameter.Spinal column: At the level of the eleventh thoracic
and the first to third lumbar vertebra shows some
general thickening with some flattening of the anterior
surface of the bodies, together with backward curva-
ture. This segment of the spine removed and placed
in 10% formalin.
Organs of the neck: Not examined.Cranium: Not examined.
Spinal cord: Segment removed in loco with portion
of spine.
Bone marrow: Not examined.
spine.
The following detailed examination is limited to the
spine and cord:
Longitudinal, dorso-ventral hemisection of the spine(see Fig. 1) shows several vertebral bodies invadedby the tuberculous process, and one body (eleventh
thoracic) practically entirely disintegrated. Above
and opposite to this body the tuberculous mass con-
stricts the spinal canal. A similar process, but muchless marked, occurs in the bodies immediately above
and below this point, especially on their ventral aspects.The dorsal kyphosis is slight, due to the fact that the
opposite vertebral body, although disintegrated, is notgreatly deformed. The sub-dural space of the cord is at
no point invaded, and the damage to the cord at thislevel, conspicuous in the clinical side, through the course
of the illness was brought about certainly in part bythe effects of extra-dural pressure. Immediately
above this focus of disease (Fig. 1, 4) is an annular
constriction of the lumen of the canal, reducing its
caliber one fourth to one third. There is absolutely
no intra-dural tuberculosis here or elsewhere, but thedura is traversed by annular connective tissue bands
which are apparent on its inner surface. The dura is
easily separable from the bone dorsally, excepting
at this point of constriction. Ventrally, the dura is
closely adherent to the bone, and also laterally, but
to less degree. On the ventral side, the dura and theperiosteum are firmly adherent for a distance of three
and a half inches or about three bodies. Above and
below this point of special constriction the cord is
Fig. I
.
—Hemisection of spine from seventh thoracic to secondlumbar vertebra inclusive, showing tuberculous process especiallydeveloped at the eleventh thoracic vertebra.
externally normal, the lumen of the canal not being
sufficiently narrowed to exert immediate pressure.The freedom of the canal from tuberculous deposits isparticularly worthy of note. Further sections of the
vertebral column show various foci of old, inactive
tuberculosis in the bodies at the level under consider-
ation.
MICROSCOPIC EXAMINATION. CORD.
Sections of the cord were cut from eight levels,below, through and above the main tuberculous lesion(Fig. 1) and stained by the Weigert myelin sheath,hematein-eosin and phosphotungstic acid-hematoxylin
methods. The extent of the local injury to the cordis shown by the secondary degenerations. Studiedfrom below upward the various levels show thefollowing noteworthy points:The lower sacral cord is normal.
In the lumbar enlargement (Figs. 1 and 2, 8) the
membranes show no alteration and the larger blood
vessels are normal. The ventral horn cells show an
abnormal degree of pigmentation; in many instances
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the entire cell body is filled with pigment granules,
obscuring or actually taking the place of the nucleus.
The ventral nerve roots do not, however, show signs
of degeneration. The dorsal tracts are not deeply
stained, but are not degenerated. Both pyramidal
tracts show well defined though not complete degen-
Fig. II.—Cross sections, showing areas of degeneration at the
aight levels studied. (See Fig. I.) Edinger drawing apparatus;
accurate tracings. The defect in the sections, especially in 1, 2, 6,
7, is due to the fact that a preliminary hemisection of the spine
with the cord in situ was made. The deformity of the cord, due
to actual pressure, is shown in 4 and particularly in 5, being in
sharp contrast to the well preserved general contour of the otherlevels.
eration. Many fibers, presumably belonging to this
system of neurones, are intact. The cross section is
otherwise normal.
Sections slightly higher (Figs. 1 and 2, 7)
^
show
blood-vessel alterations, especially conspicuous in thedegenerated area of the pyramidal tract. The walls
are very markedly thickened, but the lymph spaces
about the vessels show no definite dilatation. The
dorsal columns are extensively degenerated, particu-
larly in their ventral portions, but dorsal nerve roots
are normal. Hyperpigmented ventral nerve cells are
frequent, and there is a somewhat doubtful degenera-
tion of ventral nerve roots. The neuroglia overgrowth(phosphotungstic acid-hematoxylin) is considerable
in the degenerated areas with many star shaped cells
with apparently attached processes. The marginal
layer of neuroglia is somewhat but not markedly
thickened. At the level (Figs. 1 and 2, 6) degeneration
both dorsal and lateral is extensive. The region of
the pyramidal tract shows few normal myéline sheaths,
with dense neuroglia overgrowth. This area of
degeneration extends, however, very much beyond the
confines of this tract in all directions. In the dorsal
tracts the degeneration is also extensive, though less
complete than in the lateral columns. Vacuoles occur
sparingly in the less degenerated parts, but are unre-
lated to the blood vessels. Dilated perivascular
spaces occur, but are not conspicuous and of doubtful
pathological significance. The smaller blood vessels
show definite and fairly constant thickening of their
walls, which stain homogeneously (hyaline). The
larger vessels of the pia and the ventral artery of the
cord do not show these alterations. This level other-
wise resembles the preceding.
At the level (Figs. 1 and 2, 5) the cord is extremely
distorted, through the alterations in the vertebral
canal which were most marked at this point.2 The
substance of the cord is much altered by diffuse fiber
degenerations, neuroglia proliferation and altered
blood vessels, as previously described. The general
appearance is that of the late stage of an inflammatorydestructive process. Cells with small round nuclei are
numerous, occasionally grouped, presumably in great
part neuroglia, but nowhere is anything approaching
an active inflammatory exúdate present, standing in
direct relation to blood vessels. There are no free
polynuclear leucocytes, nor giant cells. Eosin-staining
homogeneous bodies, usually round, are numerous(corpora amylacea). The dorsal portion of the section
is invaded to a slight degree by a mass of highly
cellular connective tissue, apparently continuous with
the pia. From the histological appearances conduc-
tion through the cord at this level must have been
almost wholly interrupted.
At level 4 (Figs. 1 and 2) there is likewise a marked
deformity of the cord with dorso-ventral flattening.
The histological changes are essentially the same as
those of the next lower level, 5, practically a complete
transverse lesion.
Figs. 1 and 2, 3 : There is extensive dorsal degenera-
tion, no doubt in great measure secondary, with a few
normal fibres entering in the root zone. There is also
a diffuse lateral degeneration occupying a good part of
the tracts, including commissural fibres lying in this
part of the cord. Other alterations are as noted in
preceding sections. The pia as at all other levels,
except for the trifling exception noted at height 4 and
to less degree at 5, is normal, and shows no sign what-
ever of tuberculous involvement.
Figs. 1 and 2, 2, show marked secondary degenera-
tion of the column of Goll and very slight diffuse
degeneration in the lateral tracts, particularly near the
periphery. The cells of Clarke's column are in general
of normal contour and number, but like the ventral
horn cells are, in many instances, hyperpigmented,
to the extent of complete obliteration of the fine cell
structure. The direct cerebellar tracts show no
2 The possibility of artefact is excluded since the cord and bone
were hardened together, and the cord not handled until its shape
was thoroughly fixed.
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systemic degeneration; due, no doubt, to the fact that
the main lesion lies below the point at which the con-
stituent fibers of these tracts first make their appearance.
Considerably higher in the thoracic region (Figs. 1
and 2, 1) the thickening of blood-vessel walls persists,
and the pigmentation of cells is as noticeable here as
below, the cell bodies of Clarke's column sharing in
this change. The region of the direct cerebellar and(Sower's tracts is somewhat faintly stained, but the
lighter staining is not sharply limited to these tracts,
and there is no marked disappearance of individual
fibers or alterations in the contour of the myéline
sheaths. The neuroglia is proliferated in places.
The dorsal tracts, in their median portion (column of
Goll), show a very extreme degree of degeneration,
extending from the dorsal periphery to the dorsaí
commissure. There is practically a complete loss of
myelinated fibers in this area, with a few fibers spared
in the more ventral portion. This extreme destruction
of fibers, together with a very extensive neuroglia
overgrowth, demonstrates the completeness of the
injury to sensory nerve roots at the level of the chieflesion either without or within the cord. The high
degree of degeneration in the dorsal median column
is in contrast to the less marked degeneration of the
pyramidal tracts below the lesion. The dorsal external
tracts (Burdach) are entirely normal at the level
studied, constituted by fibers entering above the
lesion, as are naturally also the dorsal nerve roots.
The dorsal degenerations at levels 6 and 7, as thelateral degeneration at 3, are presumably commissural
tracts.
A summary of the foregoing findings gives
these points of special importance: Tuberculous
disintegration of eleventh thoracic vertebra, and
to less degree of several adjoining vertebra;; con-
striction of lumen of the spinal canal; no in-
tradural tuberculosis; widespread degeneration
and deformity of the cord at the level of
the eleventh vertebra; secondary degenerations
above and below this level, with marked sensory
involvement.
The following matters call for further com-
ment. First: the effect of treatment in relation
to the post-mortem findings; secondly, the
method of production of the cord alterations;
thirdly, the relation of the lesion to prognosis
in tuberculosis of the spine in general, and the
means by which mechanical treatment benefits.
It appears from the clinical course of the case
in relation to the autopsy that a process of
extreme severity, leading to irremediable al-
terations in the cord must have occurred early
in the disease. The comparative slightness of
the kyphosis at any time is no doubt in a measure
explained by the late onset of the disease, at
the age of forty-four. It is of interest, though
it has frequently been observed before, that the
degree of cord injury is not dependent upon the
amount of bony deformity, but is rather due to
the character which the tuberculous process
assumes. In a detailed study of two cases of
Pott's disease, Spiller3 alludes to the fact that
only in an exceedingly small percentage of cases
is the injury of the cord due to deviation of the
vertebrae alone; in the great majority, 98% by
one estimate, the paralytic symptoms are pro-
duced by an external pachymeningitis brought
about by the tuberculous deposit. Inasmuch as
such a deposit is usually of gradual formation and
is prevented for a considerable period of time
from actually encroaching upon the cord, because
of the intervening dura, the tendency of para-plegic conditions towards recovery finds a ready
explanation. It often enough happens that in
cases which are particularly active, or in those
in which treatment may not have been faithfully
carried out, the dura is penetrated and the cord
then becomes exposed to a direct pial inflamma-
tion and an accompanying invasion of its sub-
stance, a matter also discussed in a measure bySpiller. In such cases the hope of recovery is
less and the possibility of a general tuberculous
infiltration with an acute softening of the cord,
correspondingly increased.
In the case which forms the subject of this
communication, the paraplegic symptoms were
well developed, though they afterwards increased
somewhat, when the patient first came under
observation at the Long Island Hospital. Before
he was transferred to the Carney Hospital for
special treatment, the condition of the legs and
sphincters, exaggerated knee jerks, etc., justified
the assumption that the cord was definitely
involved. Laminectomy for the relief of these
symptoms had been considered, but was not
done. In spite of the apparently hopeless con-dition of the patient, the vigorous and long-
continued treatment by extension, supplemented
by massage, unquestionably led to a very con-
siderable amelioration of the symptoms, during
the first year of his stay at the Carney Hospital
under Dr. Goldthwait's personal supervision.
The improvement would no doubt have been
permanent and in a measure progressive had
not a genito-urinary tuberculosis supervened,
with a gradual, wide dissemination of the process.
As it was the patient was able to be up, and to
make some pretence toward unaided locomotion.
The study of the condition post-mortem, to bediscussed in detail, later, showed a wholly extra-
dural tuberculous process, not very active in
appearance, which early in the disease had no
doubt been more acute, and had led to sufficient
pressure, aided by the kyphosis, to injure the
cord and nerve roots to the extent of producing
a destructive, transverse local lesion, with the
later development of the secondary degenerations
which have been described« It is hard, therefore,
to picture a case which clinically, and as more
completely studied post-mortem, could present
a more hopeless prospect of benefit through
treatment, however energetic.
It is increasingly evident that the exact
mechanism of the cord lesions, in Pott's disease,
varies in different cases, and it becomes a matter
of importance to determine, if possible, the char-
acter of the underlying process. Schmaus and
Sacki,4 in a detailed article on the subject, likeSpiller, insist upon the rarity of bony compression
as a cause of the cord alterations and are inclined
3 Spiller: A microscopical study of the spinal cord in two cases
of Pott's disease. Bull. Johns Hopkins Hosp., ix, 125. 1898.
4 Schmaus-Sacki : Vorlesungen über die pathologische Anatomiedes Rückenmarks, p. 417.
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to attribute importance to edema, produced by
venous and lymph stasis, leading secondarily to
glia proliferation, swelling of nerve fibres, and the
elaboration of certain chemical substances, which
in turn give rise to inflammation. Apart then
from the mere fact of greater or less compression
of the cord, a toxic cause is also at work, the result
of edema, which indirectly is due to the altered
conditions of the circulation, brought about by
the tuberculous process. Animal experimenta-
tion has shown that edema quickly leads to degen-
eration of nerve elements and sclerosis. Other
factors these writers regard as of less consequence
than edema, though the possibility of anemia of
the cord and direct transmission of inflammation
by way of the pia are recognized. The term
compression is naturally disapproved, the con-
dition being rather due to the results of disordered
circulation. From this point of view such im-
provement as takes place is regarded as due
to the relief of edema, and also possibly to
the preservation, and even to the conceivable
regeneration of central fibers with restoration
of function. The recent experimental work of
Max Borst embodied in the last Warren Triennial
Prize Essay, is important in relation to the ques-
tion of the possibility of the restoration of fibers
of the central nervous system. Results appear
to prove that under favorable conditions a certain
regeneration may take place.
W. L. Worcester 5 described briefly some years
ago a case of probable regeneration of nerve fibers
in the pons. The sections, which I had an
opportunity of studying, certainly appeared to
bear out this assumption; at least no other
satisfactory explanation presented itself. Very
recently Bikeles 6 has asserted the possibility of
slight regeneration of intra-medullaiy nerve
roots, referring critically to Spiller's and Frazier's7
recent article on the subject in the University
of Pennsylvania Medical Bulletin. Bethe's work
in this connection is also of interest. Small, how-
ever, as the evidence for such regeneration
still is, certain facts brought out by these and
other recent observers must be given due weight,
and the supposed fixed principle that central
fibers have no power whatever of regeneration
must be held liable to modification.
Considering the case here presented, bony
compression, probably more than ordinarily
met with, accounts in a measure for the pro-
nounced cord symptoms. The deformity of the
cord bears evidence to this fact. A further
cause must, however, be sought for the high
degree of pathological change within the cord.
No doubt, vascular changes with edema, as
described by Schmaus-Sacki, were responsible
although the evidence of edema at the late stage
when the cord was studied was not apparent.
In the absence of extra- and intra-dural tuber-
culosis, no other explanation appears available,
unless we admit the local action of a problem-
atic toxin elaborated by the neighboring, at
one time active, process. Alfred Gordon8 has
recently described in detail a case in which marked
changes of the cord were found, with no pressure
whatever from displaced vertebras, and quotes
Homen's experiments, in which he showed that
such lesions are due to toxins, elaborated by
the bacteria, when the bacteria themselves are
no longer demonstrable.9 The fact, at least,
must now be generally admitted, that actual
pressure is but one element in the production
of the lesions occurring in Pott's disease, and thatdisordered conditions of the circulation and
possible toxemia play a definite, though not as
yet precisely determined part.
A recent paper by C. L. Dana10 is also of interest.
Among five different ways in which tuberculosis
may affect the spinal cord, Dana includes a
myelitis of tuberculous origin, which he asserts
is not yet recognized as a pathological entityby neuropathologists. He quotes a case, in
which a man, suffering from amyotrophic lateral
sclerosis, suddenly developed fever, with a rapidparaplegia, death occurring within a week. Post-
mortem the cord showed an acute non-hemor-
rhagic softening in the lower part of the cervical
region, and in this softened area tubercle bacilli
were found. Dana regards this, therefore, as a
case of acute tuberculous infection, with myelitic
softening. No other evidence of tuberculosis
was found, but the examination was not abso-
lutely thorough. This important case is sug-
gestive from several points of view. It estab-
lishes the possibility of a softening (myelitis?)
from the presence of tubercle bacilli alone, andpossibly explains the frequent suddenness of
onset of paraplegic symptoms, which gradual
compression or edema would not be sufficient to
produce.
The following case recently seen in consultation
with Dr. Wm. H. Grainger is also suggestive of
a true tuberculous myelitis in Dana's sense,
although unfortunately no post-mortem verifi-
cation was possible.
A man of forty-four had had tuberculosis of one lungfor several years, and a rectal abscess, but with no
signs whatever of Pott's disease, or spinal cord in-
volvement. For about five weeks before I saw him,he had rapidly grown worse. Ten days before, para-plegia began to develop, which in the course of a few
a Worcester: Journ. Nerv, and Ment. Dis., xxv, 698, 1898.
6 Bikeles: Zur Frage der Regeneration im Rückenmark, Neurolog.Ctb., xxiii, 559, 1904.
7 Also: Contributions from the Win. Pepper Laboratory, No. 4,
1903.
8 Gordon: Journ. Nerv, and Ment. Dis., xxxi, 526, 1904.
9In this connection a paper by Orr, "A contribution to ourknowledge of the course of the lymph stream in the spinal roots and
cord," Rev. Neurol. and Psych., I, 639, 1903, is suggestive. His
main conclusions are as follows: 1. Although bacteria have littletendency to spread along the nerves, their toxins can be carried inthe lymph stream and exert their influence some distance from their
source of origin. 2. In the spinal roots the flow of lymph is up-
wards towards the cord. 3. Of the lymph flowing up the posterior
roots, the greater part passes into the posterior columns, while a
small quantity flows into the lymphatic spaces of the pia-arachnoid
covering the posterior and lateral regions of the cord. 4. Where
the fibers enter the cord, at which point their sheath and neurilemma
are lost, they are specially vulnerable to the influence of toxins in
the lymphatic system of the roots and meninges. This applies toboth sensory and motor nerves. The last two conclusions are im-
portant in view of the recent opinion expressed by Marie and Guillain
on the etiology of tabes, viz., that this disease is due to a lesion
—
probably syphilitic
—
of the lymphatic system constituted by theposterior roots, pia and cord. 5. The course of the lymph streamin the posterior columns is ascending. 6. The lymphatic system
of the posterior columns does not communicate with that of the
lateral columns.
See also Guillain: Rev. Neurolog., No. 23, 1899.10 Dana: Med. News, April 9, 1904. Also Studies from Depart-
ment of Neurology, Cornell University, Vol. 1, 1904.
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days went on to signs of complete transverse lesion of
the lower cord, with the usual disorders of sensation
and loss of sphincter control. The temperature was
moderately elevated, 102°, and bed sores developed,
with delirium. He died one week after.
In this case the opinion was expressed that a
lumbar transverse myelitis had developed on the
basis of a pre-existent tuberculosis, although there
had been no previous sign of involvement of the
vertebra? or invasion of the spinal canal. In the
case reported in this paper, however, the micros-
copic evidence is not sufficient to establish such
an origin for the lesions nor was the course char-
acteristic, although the widespread degeneration
at one level lends a certain weight to this assump-
tion. Actual pressure, with consequent edema,
are, no doubt, sufficient to explain the appear-
ances.
Finally, the question of prognosis is naturally
of great importance, as studied from the stand-
point of the pathological changes. That Pott's
disease of the type seen fifteen or twenty years
ago is now a comparatively rare affection will at
once be acknowledged. Mechanical methods of
treatment have been chiefly responsible for this
change. Extreme degrees of interference with
cord functions may now be practically cured by
attention directed to a relief of pressure in the
broad sense. Cases taken early in their course
are therefore remediable, in spite often of very
high degrees of spasticity; if taken too late, how-
ever, after actual cord lesions have developed,
the chance for recovery is essentially the same
as in any other destructive cord affection. Even
in such cases, improvement of very considerable
degree may take place, as demonstrated by the
instance here reported. Operative measures,
laminectomy, have of late years not been at-
tempted. If the case be in an early stage,
operation is not necessary, and if in a late stage,
it is unavailing.11 The immediate source of the
disturbance, ventral to the cord, cannot be
reached, and the mere removal of dorsal pressure
could only in the rarest instances be efficacious.
The case here reported could in no way have been
relieved by laminectomy, whereas it was very
materially benefited by systematic stretching and
manipulations extended over a long period.
The points to which special attention is called
in the case are:
The rapid onset of Pott's disease, in a man
over forty years old, otherwise non-tubercu-
lous.
The evidence of actual bone pressure on the
cord as shown by its deformity.
The extreme local injury to the cord, suggestive
of a myelitis.
The very marked predominance of motor over
sensory symptoms, in spite of extensive degen-
erations in sensory areas.
The unquestioned improvement under treat-
ment.
11 Bullard and Burrell in 1889, Boston Med. and Surg. Journ.,Oct. 24, 1889, discussed the question of operation for caries of the
spine, on the basis of a case operated on by Dr. Burrell. At that
time they were able to collect only eleven cases of operation for the
removal of compression.
MedicalProgress.
REPORT ON MENTAL DISEASES.
BY HENRY R. STEDMAN, M.D., BROOKLINE, MASS.
(Concluded.)
HATE OF INCREASE OF INSANITY.
A close analysis of the admission statistics of
the institutions for the insane in England andWales from 1891 to 1901 inclusive, which appearsin the last annual report of the Commissioners
in Lunacy, shows that the percentage increase of
the ratio of the insane to the population in those
countries had risen in these ten years from 1 in
307 men and 1 in 296 women to 1 in 274 and 1
in 269 respectively. Their statistical facts, if
trustworthy, and it appears to them that they are,
although as they point out, they only refer to
about four fifths of the total (known) insanity
in the kingdom, also justify the inference that
as regards those who were cared for in asylums,hospitals, and licensed houses, the rate of increase
in the numbers, both of those in residence and
those admitted, when contrasted with the total
number of persons living at each term, has been
much smaller amongst those who are of ages
twenty to fifty-four than amongst those above
the latter age. Indeed, if comparison with the
actual rate of increase of the population in the
ten years be permissible, the rate of increase of
the ratio of the insane to population is seen to be
below the foregoing rate in the younger group,
but above it in the older.
It may, therefore, be inferred that the growth
of insanity amongst those of the community upon
whom its burden would most be felt is really
lower than the rate of growth in population at
the same period of life; and that it is only when
that term is past that a rate of increase in excess
of that of the population is to be found.
PARANOIA.
Smith ' holds the following views on this sub-ject: 1. The term " paranoia " is useful if it be
limited to cases of chronic delusional insanity in
which there are organized and systematizeddelusions, whether of persecution or exaltation,
and whether these run separately, concurrently,
or by transformation from persecution to exalta-
tion, and whether the disorder originates in child-
hood and youth {originare paranoia) or later in
life {tardive paranoia), and whether associated
with heredity or not.
2. In all these cases the importance of the
affective element of mind must not be ignored,
and it is erroneous to use the term " paranoia "
as implying primarily intellectual disorder to the
exclusion of, or prior to, disorder of " affect."
3. Allowing that there are acute cases in which
delusions appear to be organized and systema-
tized, and yet in which recovery appears to take
place, many of these are merely the initial phase
of chronic delusional insanity with a remission of
symptoms.
1 Presidential address. Jour. Ment. Sei., October, 1904, Vol. 1,No. 311.
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